Gene amplification and expression in lung cancer cells with acquired paclitaxel resistance.
A paclitaxel-resistant subline was generated from the non-small lung cancer cell line NCI-H460 by stepwise selection in paclitaxel from 0.032 to 250 nmol/L. The resulting subline, designated NCI-H460/PTX250, showed 792-fold resistance against paclitaxel compared with the parental cell line NCI-H460. The chemosensitivity analysis revealed the cross-resistance phenotype against various anticancer drugs including docetaxel, vinblastine, and doxorubicin, but not against camptotecin, cisplatin, and 5-fluorouracil. The addition of 5 mumol/L verapamil or reversin 121 reversed the resistance against paclitaxel, vinblastine, and doxorubicin. The gene expression profile, examined using oligonucleotide microarrays, demonstrated that the expression of 332 and 342 genes was significantly increased and decreased, respectively, in NCI-H460/PTX250 compared with NCI-H460. The most highly upregulated gene was MDR1/ABCB1 with a 1,092-fold increase. The overexpression was confirmed at the protein level by Western blot and flow cytometry analyses. The copy number profile, examined using microarray-based comparative genomic hybridization, revealed amplification of the q11.21 approximately q21.12 region on chromosome 7. In particular, the entire q21.12 region displayed 11- to 13-fold higher copy number in NCI-H460/PTX250 than in NCI-H460. Most of the genes within the region were highly expressed, and the increased expression of these genes could be explained by the amplification in the gene copy number. However, the increase in MDR1/ABCB1 expression greatly exceeded the genomic copy number increase of the gene, suggesting the existence of one or more additional factors, such as transcriptional enhancement or mRNA stabilization, associated with the elevated MDR1/ABCB1 expression. In conclusion, both chromosomal region-specific copy number amplification and gene-specific activation are probably involved in the overexpression of MDR1/ABCB1, resulting in acquisition of the drug resistance phenotype in NCI-H460/PTX250.